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Accompanying this Preliminary Amendment, please find a substitute specification which 
overcomes the informalities noted in the original specification. The undersigned avers that the 
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[001] CONTROL VALVE WITH A SHORT SWITCHING TIME 

[002] This application is a national stage completion of PCT/EP2004/002939 filed <©• 

March 20. 2004 which claims priority from German Application Serial 
No. 103 13 484.0 filed March 26. 2003. «- 



[003] FIELD OF THE INVENTION «• 

[004] The invention concerns a control valve with a short switching time pursuant <©• 

to th e pr e ambl e of pat e nt c l a i m 1 . <• 



[005] BACKGROUND OF THE INVENTION «• 

[006] Control valves configured in this way have been known for quite some time 

and are preferably used in hydraulic or pneumatic control devices. A known 
control valve 1 such as this is illustrated by way of example in Fig 2. It comprises 
a valve housing 2 containing openings 6, 7 for feeding a pressurized control 
medium as well as an opening 8 for the discharge of the pressurized control 
medium. Control pressure lines, which are not illustrated here, can be connected 
to these openings. A switching means 4 configured as a ball, which is disposed 
in an inner chamber 3 of the valve housing 2, is arranged in such way that it can 
be freely displaced along a directional arrow 5 and either closes the inflow 
opening 6 or the inflow opening 7 and alternately respectively opens the other 
inflow opening. 

[007] Such an "OR-ball valve" is used in control devices in such a way that, for 

example, the pressurized control medium entering the valve housing [[1 ]] 2 via the <• 
opening 6 with an inflow 9 has a pressure that is lower than the same pressurized 
control medium, which can enter the valve housing with a second inflow 10 through 
the opening 7. In this way, the pressurized control medium leaves the control 
valve 1 via the outflow opening 8 at a lower or at a higher control pressure 
depending on the position of the switch. 

[008] A control valve having the above-described OR-function can also be 

advantageously used in control devices for automatic transmissions, in which the 



-2- REDLINE VERSION 

latter, for example, in order to carry out changes in the gear transmission ratio, 
pressurize one or several gearbox actuators with differently high control pressures. 
Unfortunately these "OR-ball valves," which have a very simple design, in 
particular, can not be used if a very short switching time is required, since the shift 
path of the switching ball 4, and hence the switching time, are comparatively long. 

[009] When using such a ball valve, for example, in an automatic motor vehicle 

stepped gear transmission during a complex 5-4-3-2 downshift, an undesirable 
pressure may occur on the actuators of a gear clutch that are to be switched on 
and/or off, which is perceived by the driver of the vehicle as a decrease in shifting 
quality. The cause of this disadvantageous switching characteristic is that the 
actuator of the clutch that is to be switched off is connected to the actuator of the 
clutch for an unpleasantly long period which is to be switched on during the 
switching of the ball valve. 

[010] In light of this background information, it is the object of the invention to 

create a control valve, which can achieve shorter switching times than those 
possible with the described ball control valve. 

[011] Th i s obj e ct i s atta i ned with th e f e atures of th e ma i n cla i m, wh il e 

advantageous embod i ments and further developments of the i nvent i on are 
disclosed i n the d e p e nd e nt c l a i ms. 

[012] SUMMARY OF THE INVENTION 

[013] Accordingly, the control valve comprises the valve housing, which is 

provided with two inflow openings and one outflow opening, in whose inner 
chamber, which is filled with a pressurized medium, the switching means between 
two switching positions is displaceably arranged. This switching means can 
respectively close one of the inflow openings of the valve housing in two switching 
positions, while the other inflow opening is opened. 

[014] In order to achieve the desired fast switching reaction, it is provided that this 

switching means comprises two separate sealing means, which are disposed in 
the valve housing along respectively allocated circular arc sections, in such a way 
that they can pivot substantially coaxially to the inflow openings so as to open and 
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close these inflow openings. The closing and the opening processes can take 
place simultaneously by way of these two separate sealing means, which is 
reflected in a clearly shorter overall actuation time for such a switching operation. 

[015] In an advantageous embodiment of the control valve, according to the 

invention, the switching means is designed in such a way that it can be pivotally 
arranged around an axis of rotation in the inner chamber of the valve housing, 
so that a closing motion of one sealing means is mechanically coupled to an 
opening motion of the other sealing means. This mechanical coupling of the two 
separate sealing means occurs preferably by way of a separate connecting piece 
which, in the simplest case, is configured as a preferably cylindrical steering rod. 

[016] The actual sealing means can have a spherical geometry so that a 

comparatively good sealing effect is to be expected. On the other hand, when 
using spherical sealing means, it is necessary that these be aligned very 
accurately on their sealing seats in the area of the inflow and/or outflow openings 
on the valve housing. For this reason, a flap-shaped sealing means geometry, in 
which the sealing flaps can sealingly cover their allocated valve housing openings, 
is considered especially advantageous. 

[017] In an especially preferred control valve, two shaft ends that face radially 

away from a connecting piece are configured on said switching means between 
the two separate sealing means, which are provided for the purpose of pivotable 
mounting of the switching means in the valve housing, and these shaft ends are 
seated in receiving openings, such as blind holes of the valve housing. In this 
control valve, in addition, two switching balls, switching hemispheres or switching 
flaps, which are disposed substantially perpendicular to the axis of rotation of the 
shaft ends, are arranged on the connecting piece and facing radially away 
therefrom. 

[018] At least two upper sealing surfaces aligned substantially perpendicular to 

the axis of rotation of the shaft ends as well as substantially perpendicular to the 
longitudinal axis of the switching means are provided on the two switching flaps. 

[019] It is understood that the described control valve is configured as an "OR- 

valve" in each one of the described variants, with which it is possible to adjust a 
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first or a second switching position. Such a control valve is preferably an integral 
part of a hydraulic or pneumatic control device, even though it can be used alone 
in order to pressurize one or several pressure lines with preferably two different 
pressures. 

[020] According to the invention, the control valve can be used particularly 

advantageously as an integral component of a hydraulic or pneumatic gear control 
device, especially in a valve gate housing of an automatic transmission, wherein 
a separate valve housing can be omitted, since the walls of adjoining control 
pressure channels fulfill the function of the valve housing walls. 

[021] Finally, it should be pointed out that the control valve can be produced very 

inexpensively as an injection molded component made of metal or plastic. 

[022] BRIEF DESCRIPTION OF THE DRAWINGS 

[023] I n order to ensure a better understand i ng of the invention, a drawing has 

been attach e d to the d e scr i ption, and th i s drawing ill ustrates, as i de from a contro l 
va l v e according to th e prior art, also two d i ff e r e nt embodim e nts of th e contro l va l v e 
according to th e i nv e nt i on, where i n The invention will now be described, by way 
of example, with reference to the accompanying drawings in which : 

[024] Fig. 1 is a schematic cross-sectional illustration of a control valve configured 

according to the invention; 

[025] Fig. 2 is an "OR-control valve" according to the state of the art; 

[026] Fig. 3 is a perspective illustration of a switching means of a control valve 

configured according to the invention; and 

[027] Fig. 4 is a section of a diagram of a hydraulic control system of an automatic 

transmission having an integrated control valve. 

[028] DETAILED DESCRIPTION OF THE INVENTION 

[029] A comparison of the control valve, according to the state of the art, 

as described at the beginning, (Fig. 2) with a control valve 12, according to the 
invention shown in Fig. 1 , shows that the latter also comprises a valve housing 1 3, 
in whose inner chamber 14 a switching means 20 is disposed for alternately 
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opening and closing two pressurized medium inflow openings 6, 7. In this way, it is 
possible to pressurize an outflow opening 8 with two different control pressures. 
[030] The switching means in the exemplary embodiment, shown in Fig. 1, 

consists a connecting piece 15, which is pivotably or tiltably arranged in a 
bearing 16, at whose ends a sealing means is configured in the form of a sealing 
ball 17,18. These two sealing balls 17,18 are shaped and positioned with respect 
to their diameters and their positions in the valve housing 13 in such a way that, 
with them, the two inflow openings 6, 7 can be alternately sealed in a pressure- 
tight manner. In this configuration, the bearing 1 6 acts like the bearing of a rocker, 
so that the inflow opening 9 guided toward the control valve 12 through the 
housing opening 6 acts upon the aforementioned sealing ball 18, and moves the 
latter along a circular arc section to the right away from the inflow opening 6. 
Since the sealing ball 18 is mechanically connected to the second sealing ball 17 
by way of the connecting piece 15, said ball moves along a circular arc section to 
the left, according to the directional arrow 33, until it closes the second inflow 
opening 7. An outflow path, via the outflow opening 8, remains open to the 
pressurized control medium, which has been fed into the valve housing 13, so that 
an outflow 11 leaves the control valve 12 via said opening at the first control 
pressure level. 

[031] In the second possible switching position of the control valve 12, 

the inflow 10 acts upon the sealing ball 17 closing the inflow opening 7 at a 
preferably higher control pressure level so that the sealing ball 17 moves to the 
right in the opening direction and the sealing ball 18 moves to the left towards the 
opening 6 in the closing direction until the latter has been closed. In this way, 
the control pressure prevailing in the inflow opening 10 can also be applied to the 
inner valve chamber 14, so that this control pressure is the same as the one of the 
outflow opening 1 1 passing the outflow opening 8. 

[032] Apart from the configuration illustrated in Fig. 1 , the switching means of the 

control valve according to the invention can also be designed as is illustrated in 
Fig. 3. In this design variation, the switching means 32, which is preferably 
injection-molded from a polymer or is made of metal, comprises a central 
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connecting piece 23, on which two opposing switching flaps 24, 25 are disposed 
along a longitudinal axis 31 of the switching means 32. Each one of these 
switching flaps 24, 25 comprises an upper sealing surface 26, 27 and a lower 
sealing surface 28, 29, respectively, which allow an alternate closing or opening 
of the inflow or outflow openings in the control valve housing. In addition, radially 
opposite extending shaft ends 21, 22 are arranged on the connecting piece 23, 
and these are mounted in such a way in the valve housing 13, that the switching 
means 32 can be pivoted around an axis of rotation 30 of the shaft ends 21 , 22. 
[033] The sealing balls 1 7, 1 8 or the sealing flaps 24, 25 are moved in such a way 

during an actuation of the valve in the valve housing 13 that they follow, 
in response to the pivoting, the respectively allocated circular arc sections, which 
can be considered as being aligned substantially coaxially to central longitudinal 
axes 39, 40 of the inflow openings 6, 7, because of the comparatively small 
actuation paths. 

[034] According to Fig. 4, as the section of a hydraulic diagram shows, a control 

valve 32, which is illustrated here only symbolically, but is configured in 
accordance with the invention, can very advantageously be used in a hydraulic 
gear control system, which can be integrated as an integral part in a valve gate 
housing of and automatic transmission. As this illustration indicates, the hydraulic 
gear control system also comprises a pressurized medium pump 33 that generates 
a main control pressure, two pressure regulating valves 34, 35, and the control 
valve 32, according to the invention, which is connected to inflow lines 36, 37 with 
its inflow openings 6, 7 and an outflow line 38 with its outflow opening 8. 

[035] Comparative tests with a control valve according to the state of the art of 

Fig. 2 as well as with a control valve configured according to the invention showed, 
both in a test setup and in a gear control device in a motor vehicle, that the 
switching time is shorter by a factor of 8 using the control valve according to the 
invention at a hydraulic fluid temperature of -15°C and shorter by a factor of 4 at 
a hydraulic fluid temperature of 100°C than if the known ball control valve is used. 
The shifting quality deteriorations described above could not be detected, 
therefore, if the control valve is configured according to the invention. 
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32 switching means; control valve 
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